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(54) PRODUCTION OF FILM FOR MOLDING SIMULTANEOUS PATTERNING AND 
MOLDING SIMULTANEOUS PATTERNED PRODUCT 

(57)Abstract: 

PURPOSE: To produce a film for molding simultaneous 
patterning capable of obtaining a molding simultaneous 
patterned product having a beautiful pattern even when 
a molten resin is injected at high temp, under high 
pressure at the time of molding and the molding 
simultaneous patterned product using the above 
mentioned film. 

CONSTITUTION: A film 4 for molding simultaneous 
patterning wherein the protective film 3 covering a 
pattern layer 2 is formed on a base film 1 through the 
pattern layer 2 is used to be set to the interior of an 
injection mold so that the rear surface of the base film 1 
comes into contact with the inner wall surface of the 
mold and, after mold clamping, a molten resin is injected 

into the mold to mold a molded product and, at the same time, the film 4 for molding 
simultaneous patterning is welded to the surface of the molded product by the heat and 
pressure of the injected molten resin to obtain the molding simultaneous patterned product. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the manufacture technique of the film for a molding 
simultaneous painting, and a molding simultaneous painting article used for the meter panel and switch 
panel of home electronics and an automobile product. 
[0002] 

[Description of the Prior Art] Conventionally, the film for a molding simultaneous painting with which 
the pattem layer was formed on the base film is used as the technique of painting on a mold-goods firont 
face. It lays inside, the inferior surface of tongue of a base film, and metal mold - an intemal surface 
touches ~ as - the film for a molding simultaneous painting - the metal mold for injection molding ~ 
There are some which a mold-goods front face is made to weld the film for a molding simultaneous 
painting by the heat and pressure of the injected melting resin, and obtain a molding simultaneous 
painting article at the same time it injects a melting resin and it fabricates mold goods, after **** 
carrying out. 

[0003] Since muffle painting is carried out simultaneously with molding, this technique is efficient, 
moreover, the film for a molding simultaneous painting ~ metal mold - since the configuration of an 
internal surface is followed, performing printing and an imprint directly can paint also to the mold goods 
with a difficult curved surface 
[0004] 

[Problem(s) to be Solved by the Invention] However, since melting temperature is high, when the bad 
resin of flowing in the melting status, for example, polycarbonate resin, acrylic resin, an acrylonitrile 
styrene-butadiene-rubber copolymerization resin, etc. are used and it obtains a molding simultaneous 
painting article, in order to have to inject a melting resin by the elevated-temperature hyperbaric 
pressure at the time of molding, there were the following problems. 

[0005] When a pattem layer consists of printing ink, printing ink is melted by the high temperature of a 
melting resin, the pattem of a pattem collapses or the color from which it is [ in a pattern ] different is 
mixed. Furthermore, if the metal powder contains in printing ink, according to the high temperature of a 
melting resin, a metal powder will oxidize and color change of a pattern will occur. 
[0006] Moreover, when a pattem layer consists of a vacuum evaporationo metal, a vacuum evaporationo 
metal oxidizes according to the high temperature of a melting resin, and a white blush mark occurs. 
Furthermore, a crack goes into a vacuum evaporationo metal according to the hyperbaric-pressure force 
of a melting resin, and a metallic feeling is lost. 

[0007] Therefore, even if this invention solves the above-mentioned trouble and injects a melting resin 
by the elevated-temperature hyperbaric pressure at the time of molding, it aims at offering the 
manufacture technique of the film for a molding simultaneous painting, and a molding simultaneous 
painting article that the molding simultaneous painting article which has a beautiful pattern can be 
obtained. 
[0008] 
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[Means for Solving the Problem] It is [0009] which constituted the film for a molding simultaneous 
painting of this invention as the wrap protection film was formed in the pattern layer through the pattern 
layer on the base film in order to attain the above-mentioned purpose. Moreover, the film for a molding 
simultaneous painting of this invention may form a glue line in the field in which the protection film of 
the film for a molding simultaneous painting is formed. 

[0010] Moreover, the manufacture technique of the molding simultaneous painting article of this 
invention It lays inside, the above-mentioned film for a molding simultaneous painting - using ~ the 
inferior surface of tongue of a base film, and metal mold — an internal surface touches — as ~ the film 
for a molding simultaneous painting - the metal mold for injection molding - After **** carrying out, 
while the melting resin was injected and mold goods were fabricated, it constituted so that a mold-goods 
front face might be made to weld the film for a molding simultaneous painting by the heat and pressure 
of the injected melting resin and a molding simuhaneous painting article might be obtained. 
[001 1] Moreover, the manufacture technique of the molding simultaneous painting article of this 
invention may carry out preforming of the film for a molding simultaneous painting, before performing 
injection molding. 

[0012] moreover, the manufacture technique of the molding simultaneous painting article of this 
invention -- the film for a molding simultaneous painting - the metal mold for injection molding - 
before laying inside, you may excise the unnecessary fraction of the film for a molding simultaneous 
painting 

[0013] Hereafter, the manufacture technique of the film for a molding simultaneous painting of this 
invention and a molding simultaneous painting article is explained still in detail using drawing. 
[0014] The cross section showing one example of the film for a molding simultaneous painting which 
drawi ng 1 requires for this invention, the cross section showing other examples of the film for a molding 
simultaneous painting which drawin g 2 requires for this invention, and the drawin g 3 are cross sections 
showing one example of the manufacture technique of the molding simuhaneous painting article 
concerning this invention. a base film and 2 - a patt ernJwpr anH ^ - a pr otection film and 4 - a 
melting resin and 8 show mold goods and^ as for a glue lin f p^pH ^ , Q ghnwQ a mnlHmp <;iimi1tf^npnii<; 
p ainting article for the film f^r ^ mnlHing <;iTnii1tanpnns pnjnting^ and respecti vely, as for meta] mold 
a nd 7 

[0015] First, the film for a molding simultaneous painting 4 of this invention is explained (refer to the 
drawin g 1 ). 

[0016] i\ base film 1 , th e thing excellent in thermal resistance with a thickness of 12 micrometers or 
more is u ^^d. Tf ^hf^ bfl^^ fil m 1 does not have thermal resistance, Siwa will occur at the time of injection 
molding, or it will be beaten by the film for a molding simultaneous painting 4 at it. Moreover, if t he 
,ba§eJilm4-4«^essthan 12 micrometers in thickness, Siwa will be occurred or beaten by the film for a 
^ molding simultaneous pamting 4 at the time ot tne lamination mentioned later or printing of the pattern 
V layer 2. As a resin of the base film 1, there are polycarbonate resin, a polyethylen e-terep hthalate resin, 
^ polybutyrene terephthalate resin, etc. E specially the base film 1 that consis ^t poiycarb^ate resin and 
apo lyethvlene-terephthfllflte resin is excellent also in m echanical /^p^t^i ^^"^^^^^^^^^^ 
addition, when the molding simultaneous painting article 9 is whax looks at' apattem through the "base 
film 1, the base film 1 is limited to a transparent or translucent thing. Moreover, any of the shape of 
sheet-like and a roll are sufficient as the base film 1 . 

[0017] Moreover, irregularity, such as a crimp, the matte layer, the hard-coat layer, etc. may be formed 
in the inferior surface of tongue of the base film 1 . A matte layer consists of ink which forms a lusterless^ 
front face and contai jis^ grinding agf:Qt Moreover, a hard-coat layer gives a surface intensity and 
consists of an ultraviolet-rays hardenability resin, a heat-curing resin, etc. As the formation technique of 
irregularity, such as a crimp, there is the heat pressing method, the blast-cleaning method, or the 
technique of forming irregularity at the time of a manufacture of the base film 1 . Moreover, as the 
formafion technique of a matte layer and a hard-coat layer, there are the coat methods, such as the usual 
printing methods, such as gravure and screen-stencil, a roll coat, a spin coat, and a spray coat, etc. 
[001 8] As a pattern layer 2, what consists of printing ink which mad e the color pigment and me tal 
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powder of arbitrary colors contain, and the thing which consists of vacuum evaporationo metals, such as 
aluminum, are used into a resin binder. In addition, as for the resin binder of printing ink, it is desira ble 
to use a resin film, 2 liquid hardenabi lity resins, ultraviolet-rays hardenability re sins, such as a nrethanp 
resi n with sutticient aanesion, etc. As the formation technique of the pattern layer 2 which consists of 
prmtmg ink, there are the coa t lueiliuds, suth as die usual print ing methods, such as gravure and screen- 
stencil, a roll coat, a spin coat, and a spray coat, etc. In addition, if a solvent is dried at 30-80 degrees C 
after forming the pattern layer 2 which consists of printing ink when using 2 liquid hardenability resin as 
a resin binder of printing ink, the fixing force to a resin film will improve. Moreover, as the formation 
technique of the pattern layer 2 which consists of a vacuum evaporationo metal, there are a metal 
vacuum deposition, a sputtering method, the ion-plating method, etc. In addition, the celite method and 
the******** method can be used for pattemizing of a vacuum evaporationo metal. 
[0019 1 As a protection film 3, the thing ex cellent in thermal resistanc e with a thickness of 1 2 
micrometers or more is used. If the protection tum j does not have tnermal resistance, the"^me problem 
as the conventional technique will occur according to the high tempe rature of the melting resin at the 
time of injection molding. Mor eover, if the protection film 3 is less than 12 micrometers in thickness, al 
the time of the lamination mentioned later or printing of the pattern layer 2, Siwa occurs on the film for 
a molding simultaneous painting 4, or it will become insufficient [ tear **** or thermal resistance ], and 
the^ame problem as the conventional technique will occur. As a resin of the protection film 3, there are 
polycarbonate resin, a polyethylene-terephthalate resin, polybutyrene terephthalat e resin, acrylic re sin, 
etc. In addition, when the molding simultaneous painting article y is what looKs at a pattern through the 
protection film 3, the protection film 3 is limited to a transparent or translucent thing. Moreover, any of 
the shape of sheet-like and a roll are sufficient as the protection film 3. 

[0020] in addition — if, as for the film for a molding simultaneous painting 4 which carries out the 
laminating of the above-mentioned base film 1, the pattern layer 2, and the protection film 3, and is 
ohtainedr thickness exceeds ^^00 micrometers — the metal mold tor injection molding -- since it is hard 
coming to meet the configuration of six internal surface, it is limited in thickness of 300 micrometers or 



[0021] Moreover, as the technique of forming the protection film 3 through the pattern layer 2 on the 
base film 1 , the dry-laminate method is common. The dry-laminate method is the technique of sticking 
the resin film of two sheets v^th adhesives, and sticks the protection film 3 with which the base film 1 
and the pattern layer 2 were formed^ or the base film 1 with which the protection film 3 and the pattern 



[00221,MQ ££Over, \yhen using either the base film 1 or the protection film 3 as an acrylic film, it is also 
possible to use the extrusion laminating method. The extrusion laminating method is the technique of 
inserting and sticking the resin in the middle of this cooling, and other resin films between rolls while it 
cools, extruding the fused resin and a resin film is manufactured. While the protection film 3 which is 
stuck with the protection film 3 with which the pattern layer 2 was formed while the base film 1 which 
consists of acrylic resin was manufactured, or consists of acrylic resin is manufactured, it is made to 
stick in this invention with the base film 1 with which the pattern layer 2 was formed. 
[0023] On the base film 1 inj u/hich the protection film 3 with which the above-mentioned pattern laye r 2 
was forrnpfj, or the pnttpm Ifiyer 2 was formed, .,the polvetb y^^nf-^^^^r^^^^^'*^^ which was excellent 
in the printability especially in the film quality of the material mentioned above is desirable. In addition, 
when the thenriHl-f^^ntrartinn riatnrp nf a p^lyf f hvlene-terephthalate fil m becomes a problem, it is the 
most desirable to combine the polycarbonate film which are and contracts hard to expand with 
temperature especially in the film quality of the material mentioned above as a resin film with which the 
pattern layer 2 is not formed. 

[0024] Moreover, in order to raise a laminafion intensity to the front face of the base film 1 or the 
protection film 3, a hyperbaric-pressure electrodischarge treatment and frame processing may be 
performed, and the coat of the adhesive resin may be beforehand carried out at the time of a film 
manufacture. Moreover, it dries in ordinary temperature after a lamination for 24 hours, and a lamination 
intensity goes up the lamination intensity by the dry-laminate method also by leaving 50 degrees C by 
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the thermostat further for 48 hours. 

[0025] Furthermore, in order to raise the adhesion force of the above-mentioned film for a molding 
simultaneous painting 4 over the front face of mold goods 8, a glue line 5 may be formed in the field in 
which the protection film 3 of the film for a molding simultaneous painting 4 is formed (refer to the 
drawing 2 ). It is desirable to use the thing of the resin system same as a resin of a glue line 5 as the resin 
which carries out injection molding. In addition, if the resin of the protection film 3 is the thing of the 
same resin system as the resin which carries out injection molding, even if it will not form a glue line 5, 
protection film 3 self sticks on mold-goods 8 front face strongly. As the formation technique of a glue 
line 5, there is the coat methods, such as the usual printing methods, such as gravure and screen-stencil, 
a roll coat, a spin coat, and a spray coat, or the technique of laminating an adhesive film by the 
describing [ above ] dry-laminate method and the extrusion laminating method. 

[0026] Moreover, if a polycarbonate film with little deflation, an acrylic film, etc. after film molding are 
used for either the base film 1 or the protection film 3, for a parvus reason, the contraction stress which 
remains on the film for a molding simultaneous painting 4 after injection molding will seldom generate 
the sublation from the mold goods of the curvature, a strain, or the film for a molding simultaneous 
painting 4 of the molding simultaneous painting article 9. after [ moreover, ] preforming — the film for a 
molding simultaneous painting 4 — contracting - the metal mold for injection molding - it seldom 
happens that it is hard coming to meet an internal surface 

[0027] Next, the manufacture technique of the molding simultaneous painting article 9 using the above 
films for a molding simultaneous painting 4 is explained. 

[0028] first, the film for a molding simultaneous painting 4 - the inferior surface of tongue of the base 
film 1, and metal mold - it lays in the metal mold 6 for injection molding so that six internal surface 
may touch (refer to drawin g 3 a) 

[0029] Subsequently, mold-goods 8 front face is made to weld the film for a molding simultaneous 
painting 4 by the heat and pressure of the injected melting resin 7, and the molding simultaneous 
painting article 9 is obtained at the same time it injects the melting resin 7 in a mold cavity (refer to 
draw ing 3 b) and it fabricates mold goods 8, after **** carrying out of the metal mold 6. As a resin 
which carries out injection molding, there are polycarbonate resin, acrylic resin, an acrylonitrile styrene- 
butadiene-rubber copolymerization resin, an acrylonitrile styrene copolymerization resin, a styrene 
copolymerization resin, etc. 

[0030] Finally, it waits for cooling solidification of a resin, the mold aperture of the metal mold 6 is 
carried out, and the molding simultaneous painting article 9 with which mold-goods 8 front face was 
ornamented beautiful with the film for a molding simultaneous painting 4 is taken out (refer to drawing 
3 c). In addition, the film for a molding simultaneous painting 4 may be formed so that the aperture 
omission section of mold goods 8 may be covered like a membrane switch. 

[003 1] moreover, before performing injection molding - the film for a molding simultaneous painting 4 
- metal mold — you may carry out preforming so that it may be easy to meet the configuration of six 
internal surface and it may become it As the technique of preforming, there are a vacuum forming, a 
pressure forming, a press forming, etc. Moreover, the stage of preforming may be performed before 
laying the film for a molding simultaneous painting 4 in the metal mold 6 for injection molding using 
the metal mold for preforming, and after laying the film for a molding simultaneous painting 4 in metal 
mold 6 using the metal mold 6 for injection molding, you may perform it. 

[0032] Furthermore, before laying the film for a molding simultaneous painting 4 in the metal mold 6 
for injection molding, you may excise the unnecessary fraction of the film for a molding simultaneous 
painting 4 with a punching blade, a punching type, etc. Moreover, you may excise the unnecessary 
fraction of the film for a molding simultaneous painting 4 after injection molding by a punching blade, a 
punching type, laser, the water jet, the supersonic cutter, the drill machine, etc. 
[0033] 

[Function] Since the manufacture technique of the film for a molding simultaneous painting of this 
invention and a molding simultaneous painting article consists of the above configuration, the following 
operation is obtained. 
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[0034] That is, since the film for a molding simultaneous painting has the wrap protection film for the 

pattern layer, even if it injects a melting resin by the elevated-temperature hyperbaric pressure at the 

time of molding, a pattern layer is protected with a protection film. 

[0035] 

[Example] 

The polyester film with an example 1 thickness of 1 00 micrometers by which the hyperbaric-pressure 
electrodischarge treatment was carried out was used as a base film. Subsequently, after forming the 1st 
pattern layer which has the switch panel pattern of the household-electric-appliances switch panel 
section which consists of eight colors with gravure into a urethane resin using the ink which made the 
color pigment contain on a base film, in order to raise the fixing force of the 1st pattern layer and a base 
film, xeransis of 24 hours was performed at 40 degrees C. Next, the aluminum vacuum evaporationo 
coat patternized by the celite method was formed as the 2nd pattem layer on the 1st pattern layer. Next, 
it stuck with the base film which has a pattern layer by the dry-laminate method, using a polyester film 
with a thickness of 25 micrometers as a protection film. Furthermore, in order to raise a lamination 
intensity, 50 degrees C was fiirther left by the thermostat after 24 hour xeransis in ordinary temperature 
for 48 hours. Finally, it formed partially and the film for a molding simultaneous painting was obtained 
so that 2 liquid type polyester system adhesives might be used for the field in which the protection film 
of this laminated film is formed and the aim correspondence of the glue line might be carried out by 
screen-stencil at the 1st pattern layer. 

[0036] By piercing the above-mentioned film for a molding simultaneous painting in accordance with 
the appearance of the household-electric-appliances switch panel section, the unnecessary fraction of the 
film for a molding simultaneous painting was excised. 

[0037] next, the film for a molding simultaneous painting - the inferior surface of tongue of a base film, 
and metal mold — an intemal surface touches - as the metal mold for injection molding - after **** 
carrying out, while it laid inside, and the melting resin which consists of polycarbonate resin was 
injected at 270 degrees C and mold goods were fabricated, the mold-goods front face was made to weld 
the film for a molding simultaneous painting by the heat and pressure of the injected melting resin, and 
the molding simultaneous painting article was obtained 

[0038] Thus, although the obtained molding simultaneous painting article injected the melting resin by 
the elevated-temperature hyperbaric pressure at the time of molding, it was what has a beautifiil pattem. 
[0039] The polyester film with an example 2 thickness of 40 micrometers was used as a protection film. 
Subsequently, after forming the pattem layer which has the switch pattern of the audio panel section of a 
vehicle by screen-stencil in a urethane resin on a protection film using the ink which made the color 
pigment contain, in order to raise the fixing force of a pattern layer and a protection film, xeransis of 24 
hours was performed at 50 degrees C. Next, it stuck with the protection film which has a pattern layer by 
the dry-laminate method, using the polycarbonate film with a thickness of 80 micrometers by which the 
hyperbaric-pressure electrodischarge treatment was carried out as a base film. Furthermore, in order to 
raise a lamination intensity, 50 degrees C was further left by the thermostat after 24 hour xeransis in 
ordinary temperature for 48 hours, and the film for a molding simultaneous painting was obtained. 
[0040] the object for vacuum formings which has the facies irregularity of the audio panel section of a 
vehicle for the above-mentioned film for a molding simultaneous painting - metal mold - after having 
laid inside and carrying out position doubling of the switch panel pattern, with heating, vacuum length 
was carried out from the concavo-convex field of metal mold, and preforming was performed 
Subsequently, in accordance with the appearance of the audio panel section, the unnecessary fraction of 
the film for a molding simultaneous painting was pierced, and it excised with the blade. 
[0041] next, the film for a molding simultaneous painting ~ the inferior surface of tongue of a base film, 
and metal mold — an intemal surface touches — as — the metal mold for injection molding - after **** 
carrying out, while it laid inside, and the melting resin which consists of acrylic resin was injected at 
240 degrees C and mold goods were fabricated, the mold-goods front face was made to weld the film for 
a molding simultaneous painting by the heat and pressure of the injected melting resin, and the molding 
simultaneous painting article was obtained 
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[0042] Thus, although the obtained molding simultaneous painting article injected the melting resin by 
the elevated-temperature hyperbaric pressure at the time of molding, it was what has a beautiful pattern. 
[0043] 

[Effect of the Invention] Since the manufacture technique of the film for a molding simultaneous 
painting of this invention and a molding simultaneous painting article consists of the above 
configuration and operation, the following effect is acquired. 

[0044] That is, since a pattern layer is protected from the elevated-temperature hyperbaric pressure with 
a protection film, when a pattern layer consists of printing ink, printing ink is melted by the high 
temperature of a melting resin, the pattern of a pattern does not collapse or the color from which it is [ in 
a pattern ] different is not mixed. Furthermore, even if the metal powder contains in printing ink, 
according to the high temperature of a melting resin, a metal powder oxidizes and color change of a 
pattern does not occur. 

[0045] Moreover, when a pattern layer consists of a vacuum evaporationo metal, a vacuum evaporation© 
metal oxidizes according to the high temperature of a melting resin, a white blush mark does not occur, 
or a crack enters according to the hyperbaric-pressure force of a melting resin, and a metallic feeling is 
not lost. 

[0046] Therefore, even if it injects a melting resin by the elevated-temperature hyperbaric pressure at the 
time of molding, the molding simultaneous painting article which has a beautiful pattern can be 
obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing one example of the film for a molding simultaneous painting 
concerning this invention. 

[Drawin g 2] It is the cross section showing other examples of the film for a molding simultaneous 
painting concerning this invention. 

[Drawing 3] It is the cross section showing one example of the manufacture technique of the molding 
simultaneous painting article concerning this invention. 
[Description of Notations] 

1 Base Film 

2 Pattern Layer 

3 Protection Film 

4 Film for Molding Simultaneous Painting 

5 Glue Line 

6 Metal Mold 

7 Melting Resin 

8 Mold Goods 

9 Molding Simultaneous Painting Article 



[Translation done.] 
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(54) PRODUCTION OF FILM FOR MOLDING SIMULTANEOUS PATTERNING AND MOLDING SIMULTANEOUS PATTERNED PRODUCT 



(57)Abstract: 



PURPOSE: To produce a film for molding simultaneous patterning capable of obtaining a molding 
simultaneous patterned product having a beautiful pattern even when a molten resin is injected at high 
temp, under high pressure at the time of molding and the molding simultaneous patterned product using 
the above mentioned film. 

CONSTITUTION: A film 4 for molding simultaneous patterning wherein the protective film 3 covering a 
pattern layer 2 is formed on a base film 1 through the pattern layer 2 is used to be set to the interior of 
an irviection mold so that the rear surface of the base film 1 comes into contact with the inner wall 
surface of the mold and. after mold clamping, a molten resin is injected into the mold to mold a molded 
product and. at the same time, the film 4 for molding simultaneous patterning is welded to the surface of 
the molded product by the heat and pressure of the injected molten resin to obtain the molding 
simultaneous patterned product 
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(57) Abstract: 

PURPOSE: To produce a film for molding simultaneous 
patterning capable of obtaining a molding simultaneous 
patterned product having a beautiful pattern even when a 
molten resin is injected at high temp, under high 
pressure at the time of molding and the molding 
simultaneous patterned product using the above 
mentioned film. 

CONSTITUTION: A film 4 for molding simultaneous 
patterning wherein the protective film 3 covering a 
pattern layer 2 is formed on a base film 1 through the 
pattern layer 2 is used to be set to the interior of an 
injection mold so that the rear surface of the base film 
1 comes into contact with the inner wall surface of the 
mold and, after mold clamping, a molten resin is 
injected into the mold to mold a molded product and, at 
the same time, the film 4 for molding simultaneous 
patterning is welded to the surface of the molded 
product by the heat and pressure of the injected molten 
resin to obtain the molding simultaneous patterned 
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